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COMPLETE SPECIFICATION. 



Improvements in the Production of Packings, Bearings and Fabrics, the 
Surface of which is Reauired to have a Low Co-efficient of Friction. 



We, Small & Parkes Limited, a British 
Company, of Hendham Vale Works, 
Harpurhey, Manchester, do hereby declare 
the invention, for which we pray that a 
5 patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — 

This invention relates to the production 

10 of packings, bearings and fabrics, the surface 
of which is required to have a low co- 
efficient of friction, whether built up of 
laminated materials or formed of solid 
woven, braided or plaited materials. 

15 It is known that tie co-efficient of friction 
of such articles can be decreased by the in- 
corporation therein of polytetrafluoroethylene 
in powder or dispersion forms, but with such 
methods it is difficult to control the disposi- 

20 tion of the polytetrafluoroethylene in the 
material particularly in regard to its dis- 
position on the surface thereof. 

It is also known that a fabric woven 
entirely of yarns or threads of polytetra- 

25 fluoroethylene can be produced and that 
such a fabric would have a low co-efficient 
of friction. Such a fabric does not, how- 
ever, have other necessary properties for the 
production of packings and bearings and if 

30 employed as the surface layer of a laminated 
structure cannot be caused to adhere satis- 
factorily to the adjacent lamination. More- 
over, since the whole of the surface is com- 
posed of polytetrafluoroethylene the co- 

36 efficient of friction cannot be varied to meet 
any desired requirements. 

[Price 3s, 6d.] 



We have found that by employing a lami- 
nated structure or a solid woven, braided or 
plaited fabric produced from composite 
yarns composed of yarns of polytetrafluoro- 40 
ethylene and yarns of asbestor fibres, glass 
fibres or cellulosic fibres that a very satis- 
factory material is obtained for the produc- 
tion of packings and bearings, .the surface 
of which is required to have a low co- 45 
efficient of friction, and that the ratio be- 
tween the different fibres on the surface can 
be controlled to give a desired co-efficient 
of friction. 

The present invention thus consists in a 50 
packing, bearing or fabric, the surface of 
which is required to have a low co-efficient 
of friction produced from or containing 
composite yarns composed of yarns of poly- 
tetrafluoroethylene and yams of asbestos 55 
fibres, glass fibres or cellulosic fibres. 

As an example, such a composite yarn * 
is produced by twisting together two yarns 
each incorporating an asbestos yarn of 
lis count and a thread of polytetrafluoro- 60 
ethylene of 1200 denier producing a yarn 
having a polytetrafluoroethylene content of 
about 15 %, each ply of the composite yarn 
being twisted 6z. and doubled with a twist 
of 5s. A cloth is woven using this com- 65 
posite yarn in both warp and weft with 11 
threads per inch warp and 9 threads per 
inch weft, the cloth having a density of 
about 46.4 ozs. per square yard. 

Such a cloth may be used as the surface 70 
layer in a laminated structure or for all the 
layers in the structure. In either case the 
laminated structure is formed in the usual 
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way by impregnation with a phenolic. resj.n 
solution, dried and moulded under heat 
and pressure-. 

In producing a solid woven fabric for 
5 the purposes of the invention the aforesaid 
composite yarns as herdnbefore described 
can be employed either as weft, warp or 
binder or as any two or all three thereof. 
Similarly a braided or plaited? fabric can 
10 be produced from the composite yarns. 

The following advantages result from the 
invention: — 

(a) The amount of polytetrafluoro- 
ethylene required can be controlled easily. 
15 (b) Its distribution throughout the ma- 
terial and on the surface thereof can also be 
controlled. . 

Furthermore, a packing or bearing formed 
in accordance with the invention will have 
30 improved acid or other chemical resistance 
properties. 



WHAT WE CLAIM IS:— 
h A packing, bearing or fabric, the sur- 
face of whie& is required to. haye. ^ low 
co-efficient of friction, produced from or 25 
containing composite yarns composed of 
yarns of polytetrafluoroethylene and yarns 
of asbestos fibres, glass fibres or cellulosic 
fibres. 

2. A packing, bearing or fabric, the sur- 30 
face of which is required to have a 
low co-efficient of friction, produced sub- 
stantially as described in the foregoing 
Specification. 

3. A composite yarn composed of yarns 35 
of polYtetrafluoroethylene and yarns of 
asbestos fibres, glass fibres or cellulosic 
fibres. 

J. GWBEN O'BRIEN & SON, 
Chartered Patent Agents, 
Manchester 2. 



PROVISIONAL SPECIFICATION. 



Improvements in the Production of Packings, Bearings $ad E^brics* the 
Surface of which is Required to have a Low Co-efficient of friction. 



We, S^aix & Parkas Limbed, a British 
40 Company, of Hen4bajn Yal§ Works, 
Harrjurhsy, Manchester, cjp, hereby declare 
this invention to, be desprihed in the follow* 
ing statement: — 

This invention re^atss to the production 

46 of low friction laminates, p&c&ngs. and 

bearings. 

It k known that the co-eflgcieat of fric- 
tion of packings and bearings gan be de* 
creased by the. incorporation therein of poly- 

50 tetrafluoroethylene in powder or dispersion 
forms, but with such methods it is difficult 
to control the disposition of the polytetra- 
fluoroethylene; in the material particularly 
in regard to its disposition on the surface 

55 thereof, 

We have found thai by forming com- 
posite yarns of asbestos, glass fibres Qr 
' Wile material and yarns pr threads of 
PQl^trafluoroethylens and using s uch com- 

60 posite yarns in &e manufacture, of lamina 
ates, packings pr bearings in which a low 
coefficient of friction is required, that the 
disposition of the pplytetr^noroethyjene 
can be cpntrolled within narrow limits as 

65 by adjustment of such factors ag twist, yarn 
thickness etc, a composite yarn will be pro- 
duced in which the pplytetrafjijoroafliytene 
component will appear on the surface of the 
yarn in regular fashion and at desired 

70 intervals. Further, fcy incorporating the 
composite yarn in a woven brajded structure 
the resultant cloth or material presents a 
controllable amount and legation of poly* 
tetrafluoroethyjene on its surface. 



The present invention thus consists pi a 75 
composite yam formed oi asbestos fibres, 
glass fibres or textile fibres twisted with a 
yam or thread of pojytetrafluoroethylene. 

As an example, a two-ply noi'metallic 
asbestos yarn was produced with each ply 80 
or singles incorporating a core thread of 
1200 denier polytetrafluoroethylene yarn 
giving a total of about 15% polytetrafluoro- 
ethylene in the composite yarn, the turns 
per inch in the production of the composite 85 
yarn being 6z singles and 5s doubled. The 
cloth was produced using this yarn in both 
warp and weft with 11 threads per inch 
warp and 9 threads per inch weft, the cloth 
having a density of about 46.4 ozs. per 90 
squaxp yard. 

For the purpose of testing this cloth in 
a conventional woven asbestos / phenolic 
resin laminate it was impregnated in a 
phenolic resin solution and dried to remove 95 
most of the volatile matter without advanc- 
ing the state of cure of the resin beyond a 
stage where subjection to pressure and ele- 
vated temperature would cause it to flow. 
This is the normal procedure in the pre- 100 
paration of an impregnated fabric for 
laminating. The impregnated dried cjoth 
was stacked in layers and moulded under 
heat and pressure until the resin was cured 
and densification complete. 105 

Friction tests on the finished moulding 
showed a decrease in co-efficient of fric- 
tion of about 30% upon the level recorded 
with a laminate identical in all respects ex- 
cept that the polytetrafluoroethylene yarn 110* 
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was omitted. Wear resistance was un- 
impaired by the inclusion of the polytetra- 
fluoroethylene. 

The cloth incorporating the composite 
5 yarn may be used as a surface layer only 
upon a normal laminated fabric base. The 
depth to which the polytetrafluoroethylene 
is required to penetrate the laminate would 
be detennined mainly by the degree of 
wear which may be expected in service so 
that a surface containing flecks of poly- 
tetrafluoroethylene would always be ex- 
posed at the wearing face. 
1C la the case of braided structures instead 
15 of employing a composite yarn, one or more 
yarns Qf asbestos, glass fibres or textile 
fibres may be directly braided with a yarn 
of polytetrafluoroethylene. 

The advantages of using polytetrafluoro- 
ethylene in yarn form as described over 
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using it in powder or 
dispersion form can be summarised as 
follows: — 

(a) The amount of polytetrafluoro- 
ethylene introduced can be controlled more 26 
easily. 

(b) Its disposition throughout the lamin- 
ate may be controlled in a maimer which 
is uot possible using a dispersion 

(c) Mechanical strength of the laminate 30 
is assured by providing sufficient resinated 
asbestos surface at the lamination inter- 
faces. Adhesion is not adversely affected 

as it would be by a thin overall film of 
dispersion or powder particles. 35 

J. OWDEN O'BRIEN & SON, 
Chartered Patent Agents, 
Manchester 2. 
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